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(54) Title: STABLE DISPERSION OF PARTICLES IN EDIBLE OIL 

MP 

fO (57) Abstract: Pourable food product consisting of a lipid matrix containing stably dispersed particles having a size of at least one 
rH micron and a density which i s 0 - 25 % higher or lower than the density of the lipid, which 1 ipid comprises 95 - 99 .9 wt.% of a liquid 
j"? lipid , at least 0. 1 wt .% but iess than 1 wt.% of a crystallized lipid and 0 - 4.9 wt.% of non-iipid material, percentages calcu lated on the 
t^t matrix weight, where the matrix is characterized by a translucency of at least 55%. A process for its preparation comprises the steps: 
- selecting a liquid lipid and a solid lipid which is able to form a crystal lattice in the liquid lipid, heating a mixture of the liquid lipid 
* and at least 0.1 wt.%, but less than 1 wt.% of the solid lipid until the solid lipid has been fully dissolved or liquefied,- fast cooling the 
— liquefied lipid mixture under strong shear conditions from 60°C down to 0°-5°C within 2 minutes,- allowing the cooled mixture to 
^ crystallize at 0°-5°C under quiescent conditions for at least 1 hour, preferably for at least i i lucent matrix, 

ps* admixing to the matrix 0.1 - 30 wt.% of particles, the percentage calculated on final product, while gently stirring until the particles 
are evenly distributed. 
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STABLE DISPERSION OF PARTICLES IN EDIBLE .OIL 

The present invention relates to a pourable lipid based 
matrix in which particles are stably dispersed. The 
10 invention also relates to a proces for preparing such 
dispersion. 

BACKGROUND OF THE INVENTION 

15 

Transparent salad dressings containing particles in the form 
of a stable dispersion are well known. Such dressings 
consist of a translucent aqueous matrix with particles in 
more or less fixed positions. The particles do not settle at 

20 the bottom or get floating on the liquid surface, although 
the particles and their aqueous environment have a different 
density. The salad dressings have obtained their dispersion 
stability by the presence of a small amount of a stabiliser 
which is dissolved in the continuous aqueous phase of the 

25 . dressing. Usually xanthan gum is chosen to act as 

stabiliser. With the term density the speciifc weight- -of a 
substance is meant. 

The stabiliser amount is so low that the dressing retains a 
30 pourable consistency. But it is sufficient for imparting to 
the aqueous phase an internal structure which enables 
particles to remain stably distributed throughout the 
dressing. The particles often consist of herbs, spices and 
also of oil droplets. When the particles settle at the 
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bottom of the container or separate as a top layer, shaking 
the container of such non-stabilized dressing would restore 
the dispersion for a short time. This is no desirable option 
for bottles still on the shelves of the supermarket. A layer 
5 of separated ingredients spoils the appearance of a dressing 
when contained in a clear glass vessel. The presence of a 
stabiliser improves the appearance and ensures that the 
composition of a dispersion product remains the same 
throughout the whole sample during the lifetime of the 
10 product. 

The limpid dressings with clearly visible particles have an 
attractive transparent appearance. However, biopolymers like 
xanthan are suited for structuring aqueous phases only. They 
are useless for doing the same in an oil phase. 

15 

Since long it is desired to develop a corresponding food 
product which is similar to said dressing but which is fat 
continuous. Such product should enable the stable 
incorporation of evenly distributed particles, while 

20 remaining pourable and substantially translucent. Such 
products would offer quite interesting and useful 
applications for the preparation of edible oil based 
compositions. A stable dispersion of particles evenly 
distributed in oil can be realized by prior art methods. But 

25 those prior art methods only deal with structuring the oil 

phase, with improving nutritional value and mouthfeel~of the 
product and with increasing stability against product 
disintegration. From the pourable dispersions two 
categories, the liquid shortenings and the liquid 

30 margarines, are characterized by dispersed particles which 
are liquid droplets. Those products are turbid. Other prior 
art deals with fat matrices containing solid suspended 
matter. Suitable methods are described in W0 9847386, EP 
775444, EP 63835 and WO 9948377. However, none of these 
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references addresses the problem of realizing transparency 
of the final product. Generally, the combination of oil 
structurant and manufacturing process in the prior art is 
not suited for delivering a product with a translucency 
5 exceeding 55%. Moreover, some of the processes in those 
references apply such high shear that they definitely are 
not suited for the manufacture of dispersions of shear 
sensitive particles. 

10 Micro-emulsions are translucent oils which contain stably 
dispersed droplets, but these emulsions are able to stably 
harbour only aqueous droplets of sub-micron size. 

Known prior art dispersions in oil do show microbiological 

15 stability and a perception of freshness. Dispersed particles 
that contain a significant amount of water, like herbs, are 
prone to microbiological spoilage, to leaching out of 
natural colour and to the development of sogginess when 
staying in a water-continuous system. Such particles when 

20 embedded in a fat -matrix do not not suffer from those 

drawbacks . Because of their fat-continuous nature these 
dispersion products possess a natural conservation. A 
characteristic product can be prepared according to SP 
775444. However, depending on the type and amount of the 

25 particles dispersed, for an average consumer their 

appearance is little attractive: often they resemble to a 
coloured and inhomogeneous spread product. Products as are 
shortenings and liquid margarines may contain structured 
liquid oils, but their appearance and consistency is far 

30 remote from the sought translucent, pourable oil which is 
the aim of the present invention. 



The composition of WO 99 48 377 comprises an oil containing 
a structurant, being either a triglyceride fat or an 
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emulsifier, and a stably suspended particulate component. 
This suspension solves a problem which is different from the 
problem of imparting translucency . The problem is avoiding 
harmful spreading of dust when dosing into a mixture fine 
5 powder substances such as enzymes. The described homogeneous 
suspension allows accurate dosing without spreading dust. 
The desired maximum loading of the composition with 
particles conflicts however, with the equally desired 
feature of pourability* Translucency of the product is not 
10 existent at all and even not possible with the used amounts 
of structurant and the actual processing conditions. 

None of the prior art methods is able to manufacture a 
pourable oily dispersion containing stably dispersed 

15 particles, as are e.g. herbs, while simultaneously providing 
a translucent appearance. The known products may be able to 
keep the desired load of particles stably dispersed, but 
they have a turbid appearance or, when being close to the 
desired translucency, they are incapable of sufficiently 

20 stabilizing the dispersed particulate matter in a fat- 
continuous product. These results are in line with common 
assumptions that for the achievement of a structured lipid 
matrix the final crystallization of the lipid phase needs 
the application of shear. Stability in such a context can 

25 only be improved by increasing the content of lipid solids. 
This is at the expense of translucency, since translucency 
in general deteriorates when the level of solid lipid 
material is increased. 

30 For the preparation of a pourable oily suspension, we have 
surprisingly found a process which reconciles seemingly 
contradicting conditions: an oil having a low structuring 
lipid content which nevertheless is sufficiently strong to 
keep particles of many kinds and sizes stably distributed. 
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The low structurant content' enables good pourability as well 
as an attractive translucent appearance. In contradiction to 
the typical manufacture of pourable structured lipid phases 
we have been able to find the specific conditions of product 
5 composition and manufacturing process which allow the 

manufacture of an oil-based matrix which exhibits not only a 
pourable consistency and the ability to keep particles of 
many kinds and sizes stably distributed, but which also 
possesses a translucent appearance. 
10 The present product exhibits the same attractive translucent 
appearance which is characteristic for the xanthan gum based 
dressings as described hereinbefore. 

15 BRIEF DESCRIPTION OF THE FIGURES 

Both figures 1 and 2 show vessels containing a lipid matrix 
in which 24 hours earlier particles have been dispersed and 
subsequently stored at 5°C. The particles have a density 

20 which is different from the density of the matrix. The sole 
difference between figures 1 and 2 is the size and the 
density of the particles. In vessels denoted 1 the particles 
have been dispersed in sunflower oil in which only 0.375 
wt.% of fully hydrogenated arachide oil has been dissolved. 

25 In vessels denoted 2 the particles have been dispersed in 

sunflower oil in which both 0.375 wt.% of fully hydrogenated 
arachide oil and 0.125 wt.% of fully hydrogenated high 
erucic rapeseed oil have been dissolved. 

30 Figures 3 and 4 show the same vessels of figures 1 and 2 but 
after storage for 2 weeks at 15°C. 

Figures 5 and 6 show the same vessels of figures 1 and 2 but 
after storage for 4 weeks at ambient conditions (20°C) . 
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Figure 7 shows a sample of a matrix according to the 
invention and four comparison samples of matrices prepared 
according to the prior art. 

5 



SUMMARY OF THE INVENTION 

10 

The invention provides a pourable food product consisting of 
particles stably dispersed in a translucent lipid matrix as 
defined in the claims. The stably distributed particles have 
a density which is either equal to the density of the matrix 
15 or differs from it to a maximum of plus or minus 25%. 

The invention also comprises a process as defined in the 
claims for preparing said pourable product. Key elements of 
the process are a prior step of quick, and deep cooling of 
20 the liquefied lipid matrix, followed by a final 

crystallization of the super saturated lipid in the absence 
of disturbing shear. While admixing the particulate 
component the lipid matrix is gently stirred to yield a 
translucent, pourable dispersion. 

25 

DETAILS OF THE INVENTION 

The invention provides a novel food product which contains 
30 particles of various kinds with regard to composition, size, 
form and colour and which particles, irrespective of a 
density which is different from or equal to the density of 
the surrounding matrix, remain stably distributed in a 
translucent matrix. For the sake of definition the matrix 
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should be understood to comprise the liquid oil together 
with the structuring lipid crystallised in the oil. 

Both the composition and the preparation of the matrix 
impart a light structure to the liquid oil without adversely 
affecting the translucency and pourability of the matrix. 
The structure ensures a surprisingly good stability of 
particles distributed in the matrix. 

The obtained food product is limpid, disregarding turbidity 
which is caused by dispersing particles in the matrix, 
particularly in a large amount. 

The matrix essentially consists of a translucent, pourable, 
edible lipid comprising a liquid part and a crystallised 
part. For the liquid part preferably a clear triglyceride 
oil is, chosen such as e.g. sunflower oil, rapeseed oil, corn 
oil or olive oil or mixtures of such oils. The matrix lipids 
preferably consist of 1 - 100 wt.% of triglycerides and 0 - 
99 wt.% of diglycerides. 

The ingredient which by its admixture imparts to the oil the 
necessary structuring ability is suitably chosen from the 
group consisting of fully saturated triglyceride fats, plant 
sterols and esters of plant sterols and 12-hydroxystearic 
acid. 

Suitable fats are, for example, fully hydrogenated- high 
erucic rapeseed oil, fully hydrogenated interesterif ied high 
erucic rapeseed oil, interesterif ied fully hydrogenated 
interesterified high erucic rapeseed oil, fully hydrogenated 
sunflower oil, fully hydrogenated arachide oil, fully 
hydrogenated palm oil and mixtures of these. 
A synergistic combination of a hydrogenated fat and 12- 
hydroxystearic acid can be beneficial for the dispersion 
stability. 
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For a good matrix the concentration of crystal lattice 
forming lipid material, the structurant, is critical. Too 
much structurant decreases pourability and trans lucency of 
5 the matrix, too little causes dispersion instability. Some 
structurants may be present in high concentrations without a 
noticeable decrease of pourability and translucency. For 
other structurants already a low amount adversely affects 
both properties. 
10 Suitable amounts are 0.1 - 0.9 wt.%, preferably 0.2 - 0.7 
wt.%, more preferably 0.4 - 0.6 wt.% on matrix. 

Addition of a substance which has emulsifying functionality 
to the fat phase promotes the formation of small structuring 

15 fat crystals which remain small during subsequent storage 
because recrystallisation is slowed down. Preferred 
emulsifiers are chosen from the group consisting of 
polyglycerol fatty acid esters, sorbitan esters, 
polyglycerol polyricinoleate, polyoxyethylene sorbitan 

20 esters, propylene glycol esters and sucrose fatty acid 
esters. 

These substances are admixed in amounts preferably being in 
the range 0.1 - 2 wt.% calculated on lipid. 

25 In order that the present matrix can properly act as a 

carrier for the dispersed particles due care has to be*- given 
to its preparation. 

For obtaining crystals of the correct size which are able to 
30 aggregate to a stabilising crystal lattice, the processing 
of the lipid of the matrix is deviant from what is usual in 
the prior art. 
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A process for the preparation of a pourable translucent 
matrix according to the present invention is characterised 
by the following steps 

selecting a liquid lipid and a solid lipid which is 
5 able to form a crystal lattice in the liquid lipid, 

heating a mixture of the liquid lipid and >0.1 wt.%, 
but < 1 wt.% of the solid lipid until the solid lipid has 
been fully dissolved or liquefied, 

cooling the lipid mixture down to 0°-5°C within 2 
10 minutes, preferably within 1 minute, 

allowing the mixture to crystallize at 0°-5°C under 
quiescent conditions {without any shear) for at least 1 
hour, preferably for at least 24 hours. 

15 For strong cooling down to 0°-5°C under high shear use of a 
scraped surface heat exchanger is expedient. 

Subsequently the selected particulate matter is added to the 
crystallised matrix. While distributing the particulate 

20 matter evenly in the matrix, the matrix, which has been 

build up essentially in rest, should be disturbed as little 
as possible. Therefore, in order to achieve a stable 
distribution of the particulate matter only gentle, low 
shear stirring must be applied. 

25 The matrix of the invention may be loaded with particulate 
matter in an amount of 0.1 - 30 wt.% on food product.-- 

In contrast to prior art, key parameters of the present 
process are first applying deep high shear cooling during a 
30 short time, followed by a final quiet crystallisation 

process where shear is avoided and, finally, admixing under 
low shear the particulate matter. 
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Without wishing to be bound by theory it is believed that 
the effect of the applied process is caused by initial high 
supersaturation followed by an abundant proliferation of 
small crystal nuclei which under the conditions of final 
5 quiescent maturation develop into crystal aggregates which 
form the strong crystal lattice of the matrix. Deep high 
shear cooling in combination with quiescent maturation is 
believed to be essential for obtaining the desired 
translucency and pourability advantage. 

10 

The obtained dispersion is stable. Stability in this respect 
means that the stable distribution of the particles is 
maintained for at least two weeks after preparation. 
Preferably the dispersion has such stability that, after 

15 quiet storage at 15 °C for three months following preparation 
either the upper half of the volume of a sample of the 
dispersion still contains the same content of particles as 
the lower half volume, or less than 10 wt.% of the particles 
have migrated from one half volume to the other half volume. 

20 Generally, such stability is sufficient for the anticipated 
lifetime of the product. 

The stability of the dispersion ensures that 'during the 
lifetime of the food product doses poured from both a fresh 
bottle and from a nearly empty bottle substantially have the 
25 same composition. 

Because ingredients and conditions may vary within the scope 
of the present invention, the skilled may need some -trials 
to find for an actual preparation the optimum preparation 
30 protocol. 

A much appreciated property of the new matrix is its good 
pourability. Products prepared with such matrix can be dosed 
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easily by pouring from the glass vessels which are in use 
for such products. 

The lipids of the matrix are chosen such that a suitable 
viscosity is obtained, taking into account that the 
5 subsequent incorporation of particles may have a viscosity 
increasing effect. 

Pourability is assessed using the standard Bostwick protocol 
{see Examples section) . The matrix when not charged with 
10 particles, has a Bostwick value which preferably is at least 
12, more preferably at least 18. 

The pourability equals or exceeds the pourability of 
existing shortening oils or liquid margarines and 
corresponds with a viscosity of about 150 mPa.s or less. 

15 

Translucency is measured according to a protocol to be found 
in the examples section. For a matrix without particles 
translucency is defined as an at least 55% transmission when 
applying a 589 ran light beam. It is an extremely surprising 
20 feature of the invented product that a stable oily 

dispersion shows translucency as well as pourability. 

It will be obvious to the man skilled in the art and is in 
line with basic physical principles that adding particulate 
25 matter to the limpid matrix, generally, will have an impact 
on the translucency and the pourability of the final 
dispersion. Therefore characteristic translucency and 
pourability values, are established before the matrix is 
charged with particles. 

30 

The crystal lattice ensures that the dispersed particles 
remain stably distributed for months. Exposure of the 
product to much shear, by vigorous shaking for example, as 
well as to temperature cycling might damage and even destroy 
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the structure of the crystal lattice . A temporary absence of 
structure might result in phase separation, depending on the 
structure-less period. Then the particles either will 
deposit at the bottom or get floating at the surface of the 
5 sample, depending on their density. Sometimes early self- 
repair of the crystal lattice occurs so that separation 
after lattice disrupture is prevented. 

By the naked eye the particles of the final product may be 
10 distinguished separate from each other either by their size, 
colour or form. Preferably the particles have a natural, 
e:g. vegetable origin such' as herbs and fruits particles, 
e.g. olive particles. They may comprise various kinds like 
cooking salt, seeds, gas bubbles, flour, proteins, vitamins, 
15 polyphenols, droplets of various aqueous solutions. They may 
be moisture sensitive and have a brittle structure, but, 
essentially, should not be oil soluble. 

In a food product according to the invention dispersed 
20 particles may act as a visible, attractive cue which points 
to the presence of a desired functionality. Such 
functionality may be the presence of a specific flavour, of 
an anti-spattering agent, of vitamins or anti-oxidants. The 
functionality either is an attribute of the particles 
25 themselves or is otherwise present in the matrix as a result 
e.g. from dissolved ingredients. 

A beneficial aspect of the invention is that it allows the 
densities of dispersed particles and matrix to be 
30 substantially different. Even after months of storage no 
phase separation occurs. Depending on the size of the 
particles, the allowed difference of the densities is 
limited as will be appreciated by the man skilled in the 
art. Small particles allow a larger difference than big 
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particles as is demonstrated in the examples section. 
Generally, a maximum 25% difference, plus or minus, with the 
density of the matrix is allowed. Suitable densities of 
dispersed particles are in the range 0.8 - 1.2. This range 
S might be extended proportional to a decrease in size of the 
particles. The density of the final dispersed phase may be 
adjusted by properly choosing the particle ingredients so 
that they will fit in said range. 

10 The invented novel product makes a wide variety of food 
applications possible. 

Cooking fat in liquid form such as olive oil is increasingly 
preferred for cooking. Olive oil is a healthy and savoury 
•.food ingredient which enjoys a still increasing popularity. 

15 However, cooking with olive oil suffers from considerable 
spattering. The addition of cooking salt to the oil has 
shown its value by reducing spattering. Without the present 
invention no stable dispersion of cooking salt in a 
translucent cooking oil is possible. For cooking specific 

20 dishes a cooking oil prepared according to the present 

invention can be given further added value by having various 
herbs and spices dispersed in it. 

Monosaccharides and proteins are known as Maillard 
25 ingredients. When both are present in food, they react with 
each other when baking the food which results in a -tasty 
flavour. This pleasa'nt flavour formation can be enhanced by 
including stably dispersed Maillard ingredients in the 
cooking oil. 



Food ingredients, even when moisture sensitive, can be 
stabilized as a fat continuous dispersion in the present 
translucent matrix. 
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The invention is ilustrated with the examples as described 
below. 

GENERAL PREPARATION OF A. STRUCTURED OIL PHASE 

While stirring, 0.5 wt.% of a chosen hardstock fat (e.g. 
fully hydrogenated oil as are high erucic rapeseed oil, 
arachide oil or sunflower oil) is added to 500 gram of 
sunflower oil. Subsequently the temperature is raised above 
the melting point of the fat (generally 8G°-110°C) to obtain 
a clear lipid mixture. This mixture in order to be quickly 
cooled is pumped through a 18 ml scraped surface heat- 
exchanger (exit G°C, 2500 rpm at 50 ml/min) . The cooled oil 
is discharged in a preferably transparent container. When 
quietly stored at 5°C for 24 hours a structuring crystal 
lattice is formed without adversely affecting translucency 
of the oil (figures 1 and 2) . 

ASSESSING POURABILITY 

Pourability is measured according to the standard Bostwick 
protocol which is provided with the measuring equipment. The 
Bostwick equipment consists of a 125 ml reservoir provided 
with a outlet near the bottom of a horizontally placed 
rectangular tub and closed with a vertical barrier. The 
device's bottom is provided with a 25 cm measuring scale, 
extending from the outlet of the reservoir. When equipment 
and sample both have attained a temperature of 15 °C, the 
reservoir is filled with 125 ml of the sample after it has 
been shaken by hand ten times up and down. When the closure 
of the reservoir is removed the sample flows from the 
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reservoir and spreads over the tub bottom. The path length 
of the flow is measured after 15 seconds. The value, 
expressed as cm per 15 seconds is the Bostwick rating, which 
generally is used as yard stick for pourability. 

5 

ASSESSING DISEERSION STABILITY 

Small and large test particles were prepared as follows: 
10 Under cautious stirring relatively small (on average about 
1.5 mm) particles, droplets consisting of water, kappa 
carrageenan (2.5 wt%) and zeolite (1 wt%) with 700 - 1400 
mesh size were fabricated. Through sieving a relatively 
homogeneous size distribution of particles around 1.5 mm 
15 having a density of 1.1-1.2 kg/dm 3 (22 - 32% more than 
sunflower oil) was obtained. The density of the particles 
may be adjusted through the dissolution of adequate amounts 
of salt in the water phase. 

The larger particles, consisting of water and gellan gum, 
20 were prepared in an analogous way. They have an average size 
of 3 mm and a density of 1.02 - 1.05 kg/dm 3 (12 - 15% more 
than sunflower oil) . 

The sedimentation of the particles when dispersed in the oil 
25 matrix was observed and photographed after storage for 2 

weeks at 15 °C and again after an additional 2 weeks storage 
at ambient temperature. The degree of sedimentation is 
assessed by actual counting how much material has migrated 
from one half of the sample to the other half after 2 weeks. 
30 A sample is considered to maintain a stable distribution if 
less than 10 % of the particles have moved from one half to 
the other half after 2 weeks storage. The 4 weeks assessment 
in essence is a control and a confirmation of the previous 
assessment . 
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MEASURING TRANSLUCENCY 



The translucency {in this specification also denoted as 
5 transparency) of the matrix samples is determined by means 
of transmission spectroscopy. Samples stored at 5 C C are 
heated up to 20 °C and kept at this temperature for at least 
4 hours prior to measurement. Measurement is carried out at 
20"C with a Hewlett Packard Diode Array dual-beam 

10 spectrophotometer at a wavelength of 58 9 nm. Normal 

sunflower oil is the reference. Translucency is said to 
exist when transmission is at least 55%. After 4 weeks 
storage at ambient temperature samples are measured a second 
time. Also in this assay the second measurement is performed 

15 to make sure that the results of the initial assessment are 
valid over time. 



Example 1 

20 

While stirring, fully hydrogenated arachide oil (0.375 wt.%) 
was dissolved in 500 gram of sunflower oil of 90°C. The 
clear oil mixture was subsequently pumped through a scraped 
surface heat-exchanger (volume 18 ml, exit 0"C, 2500 rpm at 

25 50 ml/min} . The cooled oil was discharged in 100 ml glass 
containers and stored at 5°C under quiescent conditions for 
24 hours. After this resting period the viscosity and the 
transparency of the oil was measured. The Bostwick (15 
seconds) value was 22 (corresponding to a viscosity < 150 

30 mPa.s) which means a very pourable product; transparency 

after 24 hours: 75% transmission, measured against sunflower 
oil. 

Subsequently the test particles were added. While 
distributing the particulate matter evenly in the matrix, 
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the matrix should be disturbed as little as possible. 
Therefore, only gentle, low shear stirring must be applied 
Figures 1 and 2 show the dispersions after 24 hours at 5°C. 
The dispersion stability test proved that after storage for 
5 2 weeks at 15°C the structured oil was able to keep the 
small (1.5 mm} particles dispersed in the matrix. At that 
time the larger (3 mm) particles were clearly no longer 
fixed in the matrix (figure 3) and after an additional 2 
weeks at ambient temperature these particles were sedimented 
10 completely (figure 5) . The smaller particles, although they 
have a higher density than the large particles, remained 
stably dispersed in the matrix, even when the storage 
temperature exceeded the preferred 15°C (figures 3 and 5) . 

15 

Example 2 

A second matrix was made according to example 1. It 
additionally contained 0.125 wt.% of fully hydrogenated high 

20 erucic rapeseed oil. The Bostwick value was 20 

(corresponding to a viscosity < 150 mPa.s) which means a 
very pourable product. Transparency after 24 hours: 72% 
transmission as measured against sunflower oil. The 
stability test showed that the matrix was able to keep the 

25 larger (3 mm) as well as the smaller (1.5 mm) particles 

stably dispersed in the oil. After storage for 2 weeks' at 
15 °C both types of particles were still fixed within the 
matrix (figure 4) . After storage for an additional 2 weeks 
at ambient temperature the larger particles showed only 

30 slight sedimentation (figure 6) . The smaller, but heavier 
salt-based particles were kept into the matrix quite well, 
both at 15 °C and at ambient conditions. The consistency of 
both oily dispersions was very thin and so easily pourable. 
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Sample 1 contains fully hydrogenated high erucic rapeseed 
5 oil dissolved {0.5 wt.%) in 500 gram of sunflower oil of 
90 D C. As described in example 1 the clear oil mixture was 
quickly cooled down to 0°C and stored under quiescent 
conditions for 24 hours. 

10 Comparison samples 2, 3, 4 and 5 containing the same lipids 
were prepared according to the following protocol as 
described in WO 99/48377. 

Two oil mixtures were prepared by dissolving both 0.5 wt.% 
and 2.0 wt.% of fully hydrogenated high erucic rapeseed oil 

15 at 80°C in sunflower oil. 

The mixtures were stabilized at a temperature of 60 °C and 
subsequently cooled in a series of 2 bench top tube 
chillers, operating at 950 rpm. Cooling rates were adjusted 
such that an exit temperature of 5°C was realized, 

20 The preparation of two more samples was repeated but these 
were cooled to 15 °C. The four cooled blends were first 
stabilized under agitation at the exit temperature and then 
allowed to mature for 12 hours at 5°C. 

Table 1 shows the pourability and translucency of the fat 
25 matrices after 2 weeks storage at 15 °C and 2 subsequent 
weeks at ambient temperature. The photographs of figure 7 
illustrate translucency. The right vessel of each sample 
picture contains pure sunflower oil for comparison. 
The small and large test particles as described in the 
30 previous sections were admixed to the prepared matrices and 
evenly distributed by gentle stirring. 

Table 1 shows the stability assessment of the suspensions 
after 2 weeks storage at 15°C and two subsequent weeks 
storage at ambient temperature. . 
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It has appeared that the manufacture of stable suspensions 
which are pourable as well as translucent is possible only 
by following the preparation protocol according to the 
5 invention. The prior art processing as decribed in WO 
99/48377 delivers with use of the same 0.5 wt.% of 
structuring lipid an insufficiently structured product. More 
stable suspensions may be obtained by increasing the level 
of the structuring lipid, but at the expense of pourability 

10 and/or translucency. A dispersion which is stable as well as 
pourable could not be realized. Moreover, products when 
stable, lack the translucency of the product manufactured 
according to the present invention. In summary: the 
comparison of the properties of samples 1-5 shows that 

15 only by observing the delicate combination of proper 

composition and proper processing according to the present 
invention a translucent and stable fat-continuous dispersion 
product can be obtained. 



20 
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CLAIMS 

1. Pourable food product consisting of a lipid matrix 
containing stably dispersed particles having a size of at 
least one micron and a density which is 0 - 25% higher or 
lower than the density of the lipid, which lipid comprises 
95 - 99.9 wt.% of a liquid lipid, at least 0.1 wt . % but 
less than 1 wt.% of a crystallized lipid and 0 - 4.9 wt.% 
of non-lipid material, percentages calculated on the matrix 
weight, where the matrix is characterized by a translucency 
of at least 55%. 

2. Food product according to claim 1, characterized in that 
the matrix lipids consist substantially of triglycerides or 
diglycerides or a mixture of both. 

3. Food product according to anyone of the previous claims, 
characterized in that the matrix lipids consist of 1 - 100 
wt.% of triglycerides and 0 - 99 wt.% of diglycerides. 

4. Food product according to anyone of the previous claims, 
characterized in that the crystallized lipid is chosen from 
the group consisting of fully saturated triglyceride -fats, 
plant sterols, esters of plant sterols and 12- 

hydroxy stearic acid. 

5. Food product according to anyone of the previous claims, 
characterized in that the crystallized lipid is a fat 
chosen from the group consisting of fully hydrogenated high 
erucic rapeseed oil, interesterif led fully hydrogenated 
high erucic rapeseed oil, fully hydrogenated sunflower oil, 
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fully hydrogenated arachide oil and mixtures of these. 

6. Food product according to anyone of the previous claims, 
characterized in that it contains a fully saturated 
triglyceride fat as well as 12~hydroxystearic acid. 

7. Food product according to anyone of the previous claims, 
characterized in that the lipid contains 0.1 - 0.9 wt.%, 
preferably 0.2 - 0.7 wt.%, more preferably 0.4 - 0.6 wt.% 
on matrix of crystallized lipid material. 

8. Food product according to anyone of the previous claims, 
characterized in that the lipid contains an emulsifier, 
preferably chosen from the group consisting of polyglycerol 
fatty acid esters, sorbitan esters, polyglycerol 
polyricinoleate, polyoxyethylene sorbitan esters, propylene 
glycol esters and sucrose fatty acid esters. 

9. Food product according to the previous claim, characterized 
in that the lipid contains 0.1 - 2 wt.% of an emulsifier 
calculated on lipid. 

10. Food product according to anyone of the previous claims, 
characterized by a lipid matrix which has a Bostwick value 
being at least 12, preferably at least 18. 

11. Pourable food product according to anyone of the previous 
claims, characterized in that the content of dispersed 
particles is 0.1 - 30 wt.% on food product. 

12. Pourable food product according to anyone of the previous 
claims, characterized in that the particles comprise 
moisture sensitive material. 
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13. Pourable food product according to anyone of the previous 
claims, characterized in that the material of the particles 
is chosen from the group consisting of cooking salt, fruit 
particles, herbs, seeds, gas bubbles, flour, proteins, 
vitamins, polyphenols and aqueous droplets. 

14. Pourable food product according to anyone of the previous 
claims, characterized in that the particles can be 
separately distinguished with the naked eye. 

15. Pourable food product according to anyone of the previous 
claims, characterized in that the particles can be 
separately distinguished by their colour and/or form. 

16. Pourable food product according to anyone of the previous 
claims, characterized in that the stable distribution of 
particles in the matrix is maintained for at least 2 weeks 
after preparation. 

17. Pourable food product according to anyone of the previous 
claims, characterized in that it has a dispersion stability 
as defined in the specification of at least three months. 

18. Process for the preparation of a pourable food product 
according to anyone of the previous claims, characterised 
by the steps: 

- selecting a liquid lipid and a solid lipid which is able 
to form a crystal lattice in the liquid lipid, 

- heating a mixture of the liquid lipid and at least 0.1 
wt.%, but less than 1 wt.% of the solid lipid until the 
solid lipid has been fully dissolved or liquefied, 

- fast cooling the liquefied lipid mixture under strong 
shear conditions from 60°C down to 0°-5°C within 2 minutes, 
preferably within 1 minute, 
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- allowing the cooled mixture to crystallize at 0°-5°C 
under quiescent conditions for at least 1 hour, preferably 
for at least 24 hours, resulting in a translucent matrix, 

- admixing to the matrix 0.1 - 30 wt.% of particles, the 
percentage calculated on final product, while gently 
stirring until the particles are evenly distributed. 



WO 03/051136 



PCT/EP02/12282 



1/3 





SUBSTITUTE SHEET (RULE 26) 



WO 03/051136 



PCT/EP02/12282 




SUBSTITUTE SHEET (RULE 26) 



WO 03/051136 



PCTVEP02/12282 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Interatrial Application No 

PCT/EP 02/12282 



A. CLASSIFICATION OF SUBJECT MATTER , , 

IPC 7 A23D9/013 A23D9/007 A23L1/24 A23L1/22 



According lo international Paten; Classification (IPG) or to both national classification and IPC 



IPC 7 A23D A23L 



ts are inducted In the fields searched 



Electronic data base consulted during the International search (name oi data base and, * 

EPO-Internal , WPI Data, PAJ, FSTA, BIOSIS 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, u 



h Indication, where appropriate, of the reievan! pz 



WO 99 48377 A (VOGEtNSEN BENT KVIST 

;DANISC0 (DK); SOE JORN BORCH (DK); 

THYGESEN H) 30 September 1999 (1999-09-30) 

cited in the application 

page 7, paragraphs 2,4 

page 8, paragraphs 3,7 -page 9, paragraph 

1 

page 12, paragraphs 1-3 
claim 1; examples 1-9 

W0 00 38546 A (UNILEVER PLC ; LEVER 
HINDUSTAN LTD (IN); BENJAMINS JAN (NL); 
UNILEV) 6 July 2000 (2000-07-06) 
page 7, paragraph 3 
page 8, paragraph 3 

page 10, paragraph 5 -page 11, paragraph 1 
examples 1-4 

V- 



LJ 1 



e listed in the continuation of bo 



jX I Patent family members an 



' Special categories of oiled documents : 



'E* earlier document but published or 



>r after the international 



■L" document which may throw doubts on priority claim(s)or 
Which ts cited to establish the publication date of ano'lher 
Gllatlon or olher special reason (as specified) 

■O' documenl referring to an oral di: 



"X" document of particular relevance; She claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■Y* document of particular relevance; the claimed Invention 
cannot be consld redtohvcl* antnv n*o step when the 
document is combined wilfi one or more olher such rjocu- 



Date of the actual completion of the 



27 March 2003 



Date of mailing of the international ssarch report 

14/05/2003 



e and mailing address of the ISA 

European Patent Office, P.S. 5B18 Pi 
NL-2280HVBIjswljk 
Tel. (+31-70) 340-2040, Tx, 31 651 epo nl, 
Fax: (+31-70)340-3016 

F^nTpCT/ISA/210 (second shear) (July iss#.) ~ *'"*"" 



Rooney, K 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C.(Continuatioti) DOCUMENTS CONSIDERED TO BE RELEVANT 



iternjfepal Application No 

PCT/EP 02/12282 



th indlcatlon.where appropriate, of the relevant pE 



WO 01 50873 A (EINI FOR ;THIX0 LTD (IL); 

TAMARKIN DOV (IL)) 

19 July 2001 (2001-07-19) 

See whole document 

EP 0 753 555 A (FUKUDA T0M0YUKI) 
15 January 1997 (1997-01-15) 
claims 11,12 

W0 00 36076 A (UNILEVER PLC ; LEVER 
HINDUSTAN LTD (IN); UNILEVER NV (NL)) 
22 June 2000 (2000-06-22) 
See whole document 



Fstrr, PCT.1£H,'2io (eonSInuattort c\ sBtsnd shogi) (Juiy 1SB2! 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

n patent family members 



pclIp c 



I Application No 

PCT/EP 02/12282 



WO 9948377 


A 


30-09-1999 


GB 


2335433 A 


22-09-1999 








AU 


3269499 A 


18-10-1999 








BR 


9908951 A 


28-11-2000 








CA 


2328185 Al 


30-09-1999 








EP 


1063895 Al 


03-01-2001 








WO 


9948377 Al 


30-09-1999 








NZ 


506448 A 


26-11-2002 








US 


2002034577 Al 


21-03-2002 


HO 0038546 


A 


06-07-2000 


All 


2281000 A 


31-07-2000 








AU 


743555 B2 


31-01-2002 








AU 


2281100 A 


31-07-2000 








BR 


9916447 A 


04-09-2001 








BR 


9916510 A 


04-09-2001 








CA 


2353869 Al 


06-07-2000 








CA 


2357718 Al 


06-07-2000 








CZ 


20012327 A3 


14-11-2001 








CZ 


20012328 A3 


14-11-2001 








EA 


2672 Bl 


29-08-2002 








WO 


0038546 Al 


06-07-2000 








WO 


0038547 Al 


06-07-2000 








EP 


1139799 Al 


10-10-2001 








EP 


1139800 Al 


10-10-2001 








HU 


0104921 A2 


29-04-2002 








HU 


0104958 A2 


29-04-2002 








PL 


348415 Al 


20-05-2002 








PL 


349513 Al 


29-07-2002 








SK 


8972001 A3 


03-12-2001 








SK 


8982001 A3 


03-12-2001 








TR 


200101844 T2 


21-11-2001 








TR 


200101966 T2 


22-04-2002 


WO 0150873 


A 


19-07-2001 


AU 


2393601 A 


24-07-2001 








AU 


2393701 A 


24-07-2001 








EP 


1246538 Al 


09-10-2002 








EP 


1250116 Al 


23-10-2002 








WO 


0150873 Al 


19-07-2001 








WO 


0151014 Al 


19-07-2001 








US 


6348229 Bl 


19-02-2002 


EP 0753555 


A 


15-01-1997 


EP 


0753555 Al 


15-01-1997 








US 


5908377 A 


01-06-1999 








CA 


2186727 Al 


08-08-1996 








JP 


3052186 B2 


12-06-2000 








JP 


8283694 A 


29-10-1996 








JP 


3309162 B2 


29-07-2002 








JP 


8283776 A 


29-10-1996 








WO 


9623846 Al 


08-08-1996 








JP 


2000095280 A 


04-04-2000 


WO 0036076 


A 


22-06-2000. 


us 


6051541 A 


18-04-2000 












(J 1 S-U/-£UUU 








AU 


747247 B2 


09-05-2002 








AU 


1859500 A 


03-07-2000 








BR 


9916286 A 


02-10-2001 








CA 


2355258 Al 


22-06-2000 








CN 


1334862 T 


06-02-2002 








WO 


0036076 Al 


22-06-2000 



isa/2 J (p«lenlfamliy annex) (July 1892) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

m patent family members 



Application No 

PCT7EP 02/12282 



Patent document 


Publication 




Patent family 


Publication 


died in search report 


date 




member(s) 


date 


WO 0036076 A 


WO 


0036066 Al 


22-06-2000 




EP 


1141217 Al 


10-10-2001 




HU 


0104661 A2 


29-04-2002 




TR 


200101718 T2 


21-11-2001 




ZA 


200104307 A 


27-05-2002 



Form PCT/13A/21Q (patent family annex) (July 1SB2) 



page 2 of 2 



